Experimental
with a Varian VXR-300 NMR spectrometer. Samples were prepared by dissolving unmodified lignin and B-lignin in DMSO-d6.
Results and Discussion

Preparation and Properties of Modified Lignin
A wide range of lignin modification methods have been developed to study the structure of lignin [2] , and some were focused on the development of new materials and chemicals [3, 4] . The chemical modification selected in this work facilitated improved miscibility between lignin and PLA by reducing the high polarity of lignin caused by its large number of hydroxyl groups.
Scheme S1 shows how lignin was passivized by esterification via butyration . The butyric anhydride reacted with 1-methylimidazole (1MIM) to form an N-alkyl-N'-methylimidazolium ion, which then reacted irreversibly with an alcohol group to form an ester group. R and R' may be any aliphatic or aromatic hydroxyl groups in the lignin. During butyration, the hydroxyl groups in lignin were expected to be replaced by ester groups, as shown in Scheme S2.
Before and after esterification, 1 H NMR spectroscopy was performed on lignin to study the nature of the ester bonds formed during modification. The 1 H NMR spectra shown in Figure S1a and 1b correspond to kraft lignin and butyrated kraft lignin, respectively. The chemical shift assessments listed in Table 1 Table 1 shows that the total amount of ArOH and AlOH replaced by ester groups was equal to 1.01 PPU, which is approximately equal to the number of ester chains (1.159 PPU) as calculated from the -CH 3 bonds. Reducing these surface hydroxyl groups can significantly reduce the high polarity of lignin, so that lignin will completely dissolve in low polar organic solvents. 
